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Seeding effectiveness for eight Mojave Desert perennials after a 2005 wildfire
E. Cayenne Engel1, and Scott R. Abella1,2, Christina L. Lund3
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Objective: To assess BLM seeding effectiveness in a mid-elevation
burn where pre-burn plant communities were dominated by blackbrush,
Joshua trees, and creosote.

State Office, Bureau of Land Management, Sacramento, CA 95825.

Views of burned sites after the Goodsprings fire

There was no correlation
between seedling count of
globemallow and elevation
(shown to the right), slope, or
aspect. All other species were
found in too small
abundances to conduct
correlation analyses between
abundance and environmental
variables.

Predictions:
 Seeding will increase perennial plant abundance
 Seeding success will be associated with environmental variables such as
soil type, elevation, slope and aspect
Key Findings:
Two years after seeding was applied:
1. There was no difference in abundance of seeded species
2. Seeded species abundance was not related to soil type or elevation
3. No detection of seeds left in the soil seed bank from seeding

STUDY SITE:
The Goodsprings fire (shaded
in red) burned approximately
35,000 acres in southern
Nevada during summer 2005.
Polygons outlined in black
within the fire are the regions
that were seeded by BLM in
fall 2006.

The seeding mix encompassed different successional stages
Present in all successional stages

Early successional

Atriplex canescens

Achnatherum
speciosum

Purshia tridentata

Ephedra
nevadensis

Climax species
Krascheninnikovia
lanata

Coleogyne ramosissima

Sphaeralcea ambigua
Las
Vegas

The seeded plots within the Goodsprings fire encompassed
several different soil types and varied in slope and elevation.
SEEDING EFFECTIVENESS RESULTS

Greenhouse results:
No seedlings of seeded
species emerged

Seeding did not increase
the number of seedlings of
seeded species

Soils at these sites are
dominantly composed of
weathered limestone and
residuum weathered from
igneous and metamorphic
rock in more hilly
landscapes, and alluvium
on fan remnants
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* indicates species that were
only observed within one plot,
therefore their presence
probably does not reflect a
biological trend.
- Species not included in graph
were not found as seedlings in
any plots.

Extraction method:
*

*
Seeds have been extracted from 240 ml of soil from about half the plots.
We have encountered a few seeds of seeded species, but are currently
incapable of telling the age of the seeds, so we don’t know if they were
seeded, left in the seed bank pre-fire, or have arrived externally. To date
there is no difference in the quantity of seeds in the seeded versus
control plots.

Elevation range ~1000-1600m

METHODS
Seeding
• BLM aerially seeded six sites within the northern end of the Goodsprings fire in
a heavily visited region of the recreation area
• Six plots were seeded, totaling 2754 acres
Sampling variables
• Plant community composition and seedling abundance
• Soil seed bank
Data Collection
• Four 10 m x 10 m plots were established in
each of five seeded and adjacent unseeded sites
(20 plots in seeded 20 plots in unseeded, one
plot was excluded due to accessibility issues
and no similar adjacent control sites.)
• Six 1 m2 subplots within each plot were
established where seedling density for seeded
species was counted.
• We recorded species foliar cover from within
the subplots and the whole plot to correlate with
seedling abundance (due to low seedling
abundance, these data were not used in
analyses.)
• Collected soil samples for seed bank analysis.

Desert plant species may need ideal conditions for germination. If
seedlings are not observed aboveground, seeding may still have a
chance at success if the seeds are still present in the seed bank.
Therefore, we evaluated the seed bank for the seeded species in the
greenhouse (emergence method) and through extraction from soil.
Methods: 240 ml of soil from each plot was placed on potting soil mix
in a greenhouse within three weeks of collecting. Pots were watered
daily such that soil surface remained moist. Seedlings in pots were
allowed to grow for six months in the greenhouse before termination
of study.

Eriogonum
fasciculatum
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≠

Soil type did not influence seedling
abundance of Sphaeralcea ambigua.

SEED BANK ASSAYS

Nevada

Soils

ENVIRONMENTAL VARIABLES DID NOT PREDICT SEEDING SUCCESS

Fourwing saltbush seedlings were
found only in seeded plots and only
in relatively flat topography at the
base of a hill with sandy soils.
However, there were
not enough seedlings
found across multiple
plots to indicate a
statistical difference.

Sphaeralcea ambigua

Encelia virginensis

While many of the seeded
species were not
observed, or observed in
very small numbers, other
common early
successional forbs were
abundant across sites,
such as the Virgin River
Encelia.

DISCUSSION
To date, aside from some possible trends, we do not have evidence that
seeding had a significant effect on revegetation in the Goodsprings fire.
This may be due to a number of factors including the germination
conditions (precipitation was relatively low for the years in between
seeding and sampling), the appropriateness of the seeded species (while
all species were native, later successional species may need nurse plants
to establish first), and seed persistence in soil. The soil seed bank
appears to be relatively depleted, but further work on determining seed
age and viability using the extraction method would be necessary to
validate our findings. At this stage, we do not know the fate of the seeds.
Research on granivory and effects on wind and erosion after seed
application would be useful. Further monitoring of the plant communities
(after ~5 years) is necessary before definitive conclusions on success or
failure should be made.

Acknowledgements
We thank Chris Roberts for help in data collection. This study was funded through
a cooperative agreement between UNLV and BLM Las Vegas office.

